and unexpected public health problem in hospitals and the community. Accordingly, the discovery and development of new anti-multi-drug resistant bacterial agents have become urgent.
In the course of our screening for discovery of new antibiotics, a fungus, Seimatosporium sp. CL28611 was found to produce a novel antibiotic, CJ-15,801 (I), which shows antibacterial activity against Gram-positive MDR bacteria. In this paper, we, report the taxonomy of the producing organism and the fermentation, isolation, structure elucidation and biological activities of I.
Results and Discussion

Taxonomy
The cultural characteristics of strain CL2861 1 are shown in Table 1 . On potato dextrose agar the conidiomata were acervular, separate, brown to black and measured 360 to 160jum diameter. Conidiophores were septate, branched, filiform and measured 16~24X 1.2~1.8 /im. The conidiogeneous cells were hyaline, holoblastic, annellidic, integrated, indeterminate and measured 12~20Xl1 .6jim.
The conidia were fusiform, straight, or curved, smooth, 3-septate, not constricted at the septa and measured 13~19X2-3jum; the medium cells were pale gray and 9-13^m long; the apical cells hyaline or pale gray with an unbranched appendage 9-14/im long; the basal cells were hyaline or pale gray, truncate at the base, with an unbranched, eccentric appendage 9-12^m long. Conidiomata on oatmeal agar and cornmeal agar were smaller, measuring 280 to 580jum diameter and 200 to 3 80 jiim diameter, respectively.
The strain is characterized by the light ochraceous- material; when membersof the group are grown in culture, they are shown to be more variable than the field collection.
Thus, the culture CL28611 is identified as a new strain of the genus Seimatosporium Corda and designated Seimatosporiumsp.
Isolation
The fermentation broth (900ml) treated with the same volume of EtOH at 4°C overnight was filtered and then, concentrated to an aqueous solution. The resulting solution (500ml) was extracted with n-BuOU (500ml) and the organic layer was evaporated to dryness (6.1 g). A portion (200mg) of the extract dissolved in MeOH(2ml) was applied onto preparative HPLCon an ODScolumn (YMCpack ODS AM-343, 20X250mm+20X50mm, YMC Co.
Ltd.) with linear gradient system of MeCN-H2O(1 : 9 to 1 :0 for 50 minutes) at a flow rate of 8ml/minute. The active eluate wasre-applied onto the samecolumnwith linear gradient system of MeCN-0.05%TFAin H2O (10: 10 for first 30minutes andthen 10: 10 to ll :9 for30 minutes) at a flow rate of 10ml/minute. The eluted peak was collected and concentrated to give 9.7mg ofI as white amorphous powder.
Physico-chemical Properties The physico-chemical properties of I are summarized in Table 2 . It is soluble in MeOHand DMSO. The UV spectrum (MeOH)showed a maximumabsorbance at 263 nm (£ 15,000). The IR spectrum (KBr) showed absorption at 1681 and 1633cm"1, suggesting the presence of two carbonyl groups. and 13C NMRspectra (CD3OD) showed ll protons and 9
The molecular formula of I was determined to be C9H15NO5 on the basis of HRFAB-MS (mlz found å 3vá"
carbons, supporting the molecular formula ( Table 3 ). The carbons were classified into two -CH3, one -O-CH2-, one -O-CH-, one quaternary, two =CH-and two carbonyl carbons by analysis of the DEPTspectra. The connectivity of proton and carbon atoms was assigned by the 13C-1H COSYspectrum as shown in Table 3 . As shown in Fig. 2 , the structure of I was elucidated from the results of^H COSYand COLOCexperiments. In the COLOC experiment, two singlet equivalent methyl groups, 3'-Me (<5 0.93), were coupled to oxy-methine carbon (C-2\ 8 77.9), quaternary carbon (C-3' , 5 41.6) and oxy-methylene carbon (C-4', 8 70.6) . Moreover, the longrange couplings were observed from 2'-H (8 4.02) to C-l' (8 175.8) and C-3' and from 4' -H (8 3.48, 3.37) to C-3' .
These data revealed the presence of 2,4-dihydroxy-3,3-dimethyl-oxo-butyl group (from C-l' to C-4') in I. This structure wasalso supported by comparingthe chemical shifts of *H and 13C NMRwith those of the structurally related compound, pantothenic acid5\ The presence of the a,/?-unsaturated carboxylic acid, which was thought to be dehydrogenated pantothenic acid, was shown by the^^H COSYand COLOCexperiments as follows. The^H COSY revealed a proton sequence, -C2H=C3H-.In the COLOCexperiment, the higher field olefinic proton, 2-H, had the long-range couplings with C-l (5 172.4) and the lower field olefinic proton, 3-H, coupled with C-l and C-l ' . DEC. 2001 Chemical shifts are referred to CD3ODat 49.8 ppm for 13C and at 3.30ppm for 1H.
These data indicated that C-l was attached to C-2 and C-1' was also bonded to C-3 through a nitrogen atom, where the connection of C-3 and C-l' by a nitrogen was determined by the nitrogenated feature of the 13C NMRchemical shift at C-3 (8 139.8).
The geometry of the olefin was determined as E from the coupling constant (.7= 14. Therefore, the structure of CJ-15,801 was elucidated as shown in Fig. 1 .
Biological Activities
CompoundI showed antibacterial activity only against MDRStaphylococcus aureus strains with MICranging from 6.25 to 50^g/ml (Table 4) . On the other hand, (R)-pantothenic acid that structurally resembles I has no antibacterial activity, but rather it is a growth-promoting factor for rat, microorganisms and plants8^10). It is worthwhile to investigate the modeof action for I. with a 5cm cell. All NMR spectra were measured in CD3ODunless otherwise indicated and peak positions are expressed in parts per million (ppm) based on the internal standard of the CD3ODpeak at 3.30ppm for *H NMRand 49.8ppm for 13C NMR.All FAB-MSspectra were measured using glycerol-matrix.
Producing Microorganism
The strain CL28611 was isolated from a soil sample collected in Handa, Aichi Prefecture, Japan. It was block or smear inoculated from a block or a spore suspension of a malt extract agar slant onto plates of identification media and the plates were incubated at 25°C in the dark for a week and then under alternate black light and darkness 12
hours each for two weeks. The results were read at two weeks for cultural characteristics and at 3 weeks for the temperature study. The colors were determined by comparisons with color chips from RidgwayH).
Identification media used are cornmeal agar12), malt extract agar13), potato dextrose agar (peeled potato lOO g, dextrose 10g, agar 20g, coconut milk 50ml, tap water 950ml), oatmeal agar (oatmeal 30g, agar 15g, distilled water 1 liter) and cherry juice 200ml, calcium carbonate 3 g, agar 15g, tap water 800ml). Malt extract agar was used for temperature study.
Fermentati on
The culture CL286.ll was maintained on a potato dextrose agar slant (Difco). A vegetative cell suspension from the slant culture was inoculated into a 500-ml flask containing 100 ml of a seed medium(potato dextrose broth 2.4%, yeast extract 0.5% and agar 0.1%). The flask was shaken at 26°C for 4 days on a rotary shaker with 7-cm throw at 210 rpm to obtain a seed culture.
The seed culture (5 ml) was used to inoculate into nine 500-ml flasks containing 100ml of a production medium (glucose 1%, glycerol 6.6%, NZ Amine Type A 0.5%, ammoniumsulfate 0.2%, defatted soybean meal 0.5%, tomato paste 0.5% and sodium citrate 0.2% and adjusted to pH 7.0) and 30g buckwheat. 
